PCT 

! i ill i iK ? « « )< r ✓ iiON TRHATY Vh 



i 1 S ! > 1) s 






ill) Mm-mtl 




tio» Nuxalmr; 


wo wmm 


j AS SL 21/®) 




M 
















(43) tn&rtmti 


•U.ii i>:>i:iic 







•20 OwrsiiiOmO i\f}pl«-.a?]«» 0<:i«im'; \ ^ * '\ 

O ( i i S * - \, 



Odia 

0Stfs43.342 l5A«si 3700 U5.04.07,i 



Ga!,0 1st >:o!:5i«;s;si; : >>; OOOG <;:■ 77; f sO:;iB&> ! Ni>jO I ;sw 
" > O OwlO? .7 f >;O«ii0-5 



- f , - or 

77. OO Siswae OOi, 27 KOOs <00«s- 



77A;; 4 R;-d-= Oi>««. *uO.r.i,;>0 Hill. 0 ; v;stO UC 734 
>. orozo7. v.*.:,-^ icoovg. 47 oog,-o Ov-o so-0 



> i t fx 00 SO, B 

by, ca, vn cm. go ■■-;<;. or ok. eg. fl g$. go 

I < •! ^ - - \ L Vi V* V 

suu is is irp v s s i ^ o<o 

MX. KC>i Mil PL, PT. 80. RO. SO. «- v O <\ 
77, 77.1 177, ' I UA. GG. US. 00 777. YO. OW. AR7P0 
*>,:,?-: G\T, S- k \ ?OYG '.'7 GOO. Ur-vuv 

<, (AT. \ : GY ; OO - - > 717, GO 07 

ie, n; lu, v;: . \ ft; «b>, oak rw^r-f mo > 
o g< , o i - : \ v or < ^ ,v< 



Wlh'rj'. ir.!e>-r,.iUa;x;; A;-.:; -G; rt -jw.; ,::,id ;o Or J'^GGOwi 



GO 7GG: 07717; 057,07707 Y5A THBOA-OOO ;C GYGSOGiGG 



1 - 




1 

4 


r ^ 

Y_ 


0 Up© 












is st 


? 50 


100 1S0 


200 2§ 



Thereat pmfcsac - athotar sections coaled with 
l^^fdftspfe sspnesssd as a percentage of tis teta! aiTKnirt rsteased. The tsesiperife 
cortslsW of «omlar% hydra?sd hydrogels loaded with dprolk»c8cin skm { <>} or ^ 
ilposoma. t > , < G) and pr©4r!sd hydmgsls eontairffng Sposomtl ^pmfcassmn 
i The rsleas* of df^texsan torn liposomes atone was also determined CO }, 



• , iiiiA-ii'y ^ pasty x> ! ir^i ^ of pi 



WO 9&-4KS? 



Drug Delivery via Therapeutic Hydrogen 

CROSS RFfKHKNCE TO RELATE!) 4PPI ICATJONS 

This application h « K s n | i of » f > Serial No, 

^ \ - s \ n ; . \ n ; i> 

FIELD OF THE INVENTION 

. v ^ > »s t K f v. H «. Uv 

10 ^ < . s * » i so' k, n > n Kki ( r\ > 

i i ' v i i • ik. s i ^ r < iMh t v 

The present ^' farther provides means for ^t,!»^ mr' such hydrogek and 

aO^xisg such hyedngds ; ; a\~- -oa, 

1 1 BACKGROUND OF THE INVENTION 
< o s r n m^i s tnij 

sigsolkavo: hsaUh cam problem. Infections comraciod during pats en* t jftmm 

l ' i> v , ! vO> ^'»UJkV«tO O<tlMI*0' ! 

o ^ ^ i Jo ' f - o 5 r - v.nnt> m 

20 N S < > t «}{(', J 

! v > !!Ki i (. u( 

i ' 'i . vi ! > > 

» , < ^ i v . e« . »«■ u,\ m j »*< 

* s ! ea ftcco vttl and ret as 

25 a cond - n >1sh <.<,)! sure is to 

n J' * N * is O V i >)H i (sVMv 1 v \ 
^ * t 1 ^ \\ , , ' '!) \ , > U f( 

' v « » . • <> s )0 , j ( ^ ^ v - t i - <U!C , s v I ^ „ jMN 

N v ^ oMOiJuhpenM. 



substitute sheet (ruue 2§| 



wo mmzwi 



isve ni-llion A:i]uu;c;:; who are catbeteneerl each year. < „ < tor a smgk x < 

Oi! j. t 5 
' ^ " v * -\ ^ « J<0 N MX P ^ S n , 

X) ' ' - ' >- r OU ^ h < t 0 1 

i s 1 v a v s f n< ! ^ f 

hnemtia v v surface o • ^ Ov , v h aim, the < i ,kr surface h«. iu 
cotoro/e;] with opponomshe nabobs. h pathogens, and these colonies become the 

akut mserhoa she. irKkted, on surface \ r tx most > scarce < m * * 

* ' <> n k »o i ' u'ia.f ii ^ sm^it^smumia 

sgpnoctmi poknem .in healthcare memkes. It is generally accepted that . method 

imectksa. 

The adhesmn of microorganism* , she catheter smkiee is u>. to ' 

1 CK! , ' , i » p v 

reacts to lite catheter materia; as a foreign body and deposits a thrombin coat over 

;-d v.cth micmbes. ..>ffon \\ s j 

coating at protem v miemomatoams is called a up hi the hiohhm microbes 
' - > "■ s-H-i'ta. < \ ( i U - m s > > > < t < j» 

^ < s ' J 0 > )! > i 

impede or prevent mfeeoor. Biomedical products that incorporate and v 'os stiver 
* ^ v > »<• ^ - ^ ■ t < ' \ tu- . vt -t s i s ■ nam t He- eve-t ' 

- v 1 v s t a 5 t t - » „ ( » 

>m to < l , t i f ,r> t , k n ^ 
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w - 1 tp < f s < ( , ! ( 

toowfitoC^ cnho*or r a ohme-d \ oh > x k n t en - 
ms receiving total parealerai nutrition. 1 he Ajxowgarri™ caiheier contains 

' - M !'*K .hi f ! n <• t » M*i»Ul>-t ^OXk!0< 

< ' « f i u n i ^ a ♦ s 
Ki > s t ^ dnckw dvk Ux cosine \ 50 u n as ^-uh u><,m., , tJ( Is. 
< « dnorho>:idioe docs no; rcdoce the rate ' n ( , v - . } ^ yi , oatnetor 
sepec when compared With a stands « an worn c uhcter in patients receiving 
t- a> e - o-nioa. 

Hs * <N « m I I032}foumiiha he use of an 

>ai.xJcU> total to &.*».•,. sv 'n uUslv » 

S ' X 0 <, , ! , i J 

rfcetan lridodecyime!hvi-;»nmoni«mehlonde 
' : -'^ r ^< ... n* : m ib o. <. hi idii^ t efore the t r»aUk*.es av uac 
n T )M u iki tp s-m 
,J< " l« '4 S <A> „ Jt ^ > 
prelre&imcm by adoesvbdoas coatnig of catheters with ciprofloxacin fan amitotic* is 

^ ^ ' p ! f « t rt v ! s 

^ \ x arrears ;.0k , ^ 

n daoxai No. 4, otvoj8o provides i e t for coating a prosthesis with a;; 
tonwady charged sikldctaoi and an antibiotic <. t ; encapsulated wstbos 
phospholipid vesicles, wh^in s.ee vesicles Wee a surface charge oe- - to k ;hat of 

0 * '« d ft u ■> 
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O V <. < ! ,55 s x>s s 

M ^ > ^ < s H '>< i is&kle 

s ^ s v t) In -\ ; 

s > J W \. > i , > si-M,,! J; 

iocorporeooe- of antibiotic t v an antibiotic releasing silicone > ( ,i M , 

' ' ! ! " i > I u ' > 

ao-eeaceo t , ? ; » unci would diffuse irons the in 

W;si:h< Drewek«j K\Skmateriai t?: 1733-1 ?S,. disclose ihe use oi 
c- < <j> ^plants of various u ^ i,i and a gelatin sponge which wers ,<< v ■» i n 
Jimrseoo and oX.umx! i • onoA o\e conp^Ru? i V\ coochrded; "If ass 

' ' I 1 " % " r« h . j s i i , T pet od ^ 2~ ^ 

" ! N ^ % s n n 

i ^ ,o tn oxer S lOe^Uss > 0 )t f £ collagen 

:oiit:ihiv." 

n v.f «t.ie»ii. viau" i'i 
e \ * c <. i v * \ , 

> s v. < ,n s M " t> h ! < , > n 

- > ' M Us > , , 'I, >> - " > 

Toe osriko: modification of silicone by corona discharge for 

di >y Oknd 5 \ ^ < » rf ,. ? 

" ^ 1 P ' ■* ~> k , \ SUo\e*:s\l> \o N « 

X \ >.oc V , , o 1 ht ic5 \u or iam) 

< * <-< ! ■! 1 < , 1 t 
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Mt}mmriah\ pp, ^ <\ Nakayama \ Mateida 1 992 (ASAIO Mimal 
M:MA>)~424} describe -he ^corporation of heparin, useiui as a throoilmresi stain 
nxnx , Mtmo a hydrophhie co-poiyraer of p. e < x , \ , ^ „„~ t ^ ^ 

v ^ t metioajTyiate) imked to apoiyeihyboe terephihaiate surface 

O 1 , e ^ > i 

* - d S f * v. t , 1 

poodeess a v «j v« , v in which heparin is juiju S « * et t > . - » 
!> ^ x - ~ - o s ri ^ is tnm „a i * , 0 ah 
^ tt< « >Q " < s ^ ^ 

i ' 1 >t ^ > , v { , > , 

«>»k»*w ^ - " r: i ! " ad v : > seated by surgicaJ irt^mtiou ami removal of the 
s v,s «5-UvoV ev\ w k\ , knot, - »p> , « ! * \ .-t*u> -t a 

BW mcds ^ dvX iu: at a isle; J ^ ; he ,Kc m < ,t kf patient and she high costs of 
fcse po>ac;aa->. ar? evident 

The hx-airrr.ra of hiofihrn-medhued mkvnon on the sarfsco of medics; 
devices h: ct;mm% extremely difficult, and no medical device or remedy presently 
^<matdy manages qui lowcoodui lim elated nfecuo* Thereiort 
« v s ' > tv' i a rUued M nvo dine adequate doses o" sndbiotb 

n target* ishi the surfase . in-dtvelhng medical devices so (hat 
! i mmm a «ing toe first five so ten > n > T d e s 

' ' ^ < ' u - >j s5 , 

n the suria fcathe! i 
! ontaciwul isss tha devic < , s ;crk s i; 

sep ! v a th do 

H* s *r e v »■ tK r:e^i\ >;'i ^n.u r Oi\\,*ri'« l M' p; 
matrix, oomainmv: hposoma! antibiotic that can be coated onto the surface of in- 



SUBSTITUTE SHEET (RULE 28) 



WO 9SM«S? 



wneeemeg s;;ers nyaxavtf msinx r 0m) osmm^ and it is s still further objective ic 
n ->\ < ^ v $ i i 1 s 

as * x v Ths type of drug iacorpontfed n 4 hydroge! rbmuilatiori is v,ot 
' \ <~ s V.\ 

- is < ? »n <n iK * !\r 

SOMM %UY (W THE INYFATION 

The present vnvemioTi avails the » i < > > ! i \ liposomes 

- ^ v 1 ! u j , . , t 

oov^ui ^ . sw-iC'N and other systems are -excellent drug delivery vehiciss; oxsd 

1 > x < i > )(U 1 I ^ >X , , , t 

re weU jrawn i» the ti - t i > t > wands 

via nUract Kitlul - t 5 * o ivhSc lipr-i bi 

r^pectivelv 

*' i > - 1 visits- 55 

» ^ <■ f v k Uk > i» 

>• a* t v " ( - i 

J ' - - ~ ' 1 < ! > OS , -15 

N ' u. 1 i em-oieu^ 

^ ^-"^ 'isn - ~ss,e d< oo^uK xo,ux <Xv- - 'hi carvx; ^ r-sxux v 
> < x , o • i xxui r < > \ 

Specific fenradatkm of the liposome huayer allows for dreg release over a period 

" u*bpifct$3»hoHpiJ hirers n r 

^ v* 11 \1 B R,,';- tJ; > \p r ~ 
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>5pnB;gon^y«r:;vchoksferoi hposornct: sigmiicsntly enhance the pharmokmeiic and 

^ N - - > > 1 , ■< 1 >i >J I , , ^ 

J ! f i m X i I ! •> « u 

V ^ n j ; , , 

The method <<f p . present , ..-tus^ provides tor ee-vaiesiiiy attaching 
liposome to a suhxtnue such as a catheter, ox other liquid-flow conduit, or other 

v - * " -< N f ^ u" ' ^ , j 

ih!' if < < , 1 s 

P<™ h* mosph < or other drag earner and c ^cqu^J> 

> > ^ legradahle 0,c. does not 

0 s - » < i ! M\'f i < 1 t 

" ! - l> H * I i > > 1 J ■ i J 

■> 0 1 ! i f) t i > ] 

com mmvnt of the. srp^m- wifhia the gel matrix also creates a:; opportunity to 

< ! , • i i< iff v t , 
i" i iiO I < 0 ; 

o o > e »pt t , . -t, t uii, >l dec ^ <n co > t w 
oposomal thcrapeaaax agent with a hydrogel and eovaiemiy bidding said hydropel to 

^ s . > x-TKiO UOv.«dCsv tv p e 1 ^ -00 o\ 

sanaace ;s oieoat that the oogenetic matenfe used P; „ „<, the. nuxhea: . 

* ! i * !v N Sk t I! k i > 1 ^ As 

\ 0^ > M > Oi M P . ep,!)TOC! K 

otaksaas cats be cheated through die use j i n - i 5! i V moSectde, preferably 
^ K " N an . - -anemiaed rs * * ib |, t > r ^ , - polymeric 

sakhee ;s a tshsone •■abher. 
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petyethybne gbyeohgekidu matrix o ' * . > a < rt *u < coding 

° ° ' ° v ^ *- I i ^ t , < _ , 

- x - ^ dim Kk atheteny wound c o. ur gk 

d' \ v'YS , ! ! ) >ti 

v ^ ^ e - N o u_; )u mot - hiJ, %,tn o o>* 

*i s « < »t <l {1,. . '.'D.M 't!H ^ h 0 O 

drug is detemaned < by the desired application and relevant o» . < > Thai 
< seuvc agent that can be coiopoauded v v > v microspheres, 
nanosphetes, ; >r other suitable encapsulation vehicle can he cordmsd uutmn the 
oy i0 ^ u atsa.so; U\ - > s eoeuta^ it< he hh spent, ! hvgeU 
r>;eax-n; ,">\enno- U; t a- u: >h llxuUo 

\ \ h s ; ) - asunx o 

i^A-itto , v ^ unucual 

t^tii' ' t s t n <n ! o h o : or 'to v 

* x nt b s « - t > ! mm 

vil^f a 1 n ' j t ) s , u 
< ? ^ - 1 i x * * ; u » 

The IsposoiKee coutum a thejapemie. The maim thus cousthutea a vsihide- o, the 

3 - > si u s m j >c it a v H sut is >iv o mo , 

) k v s x ^ I a > > , { m )jr > ^ n 

. ' - - << i 1 v r k p o 

^ ^ t ( o r a v, s 

brounuemd ascocnUed Mecdoia The matrix can he in (e.g., gehuug pes do. 

< >h< 4l x i > 0 , 

r ^ > ' - ^ s asiyin as n - h< ? s t « o t sctuut 

v ^ x ^ s x x v > icr i ukittt, -on inset ion j thede\ cs 
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sm>e«Me; a emoaa: oaatenai covskomy hour;d to said \ < i aod a n 

' i'hS . » r~ ! K'f iu'l s ,t, > - , 

hyd:rogsi a protein, or other \ a adjuvant. The matrix a ^ preferably 
bo a cross;- linked materia!. One exarayde is gelathi cwss-i inked with polyethylene 
> 1 UK i PF ( 

t > b < ik i su a ^ < MS 
^ ^ v < <»v, , u t •> ov'oa v f, i > ^ i 

« ' ' ! K i 1 x 5 ( i , t 

.(>\> Oi \ O ! * * , v jj 

to torn* m rnnidtt; tin; arddo functionality c-ar, be made to react with a % p \ i 
v.hohws the ^ cone cufcta hi this manner, the raafris material is covalmiiv 
>strate 

! !i >t< nt o - s p 

i a varies v \ 

> N (.'v. 0, y „ » U' < p« , ^ > 

ooenma* omiada a m > - m-s lerma'ame,. s, hmm-rms ate— kK iherapeaor 
proem; ■■ and dm like. 

N!S . f i j i > i * ) i i 

* » > t $ >m , % , „ Hi >, ,< { , 

depending raxm dm eOaractenatK.a of dm chosen aodvo agent. For example, aa 

-'"kmvsse.i ,u\ m-:Ovm-miiam;cKy >a;r \nu\ mh Pke\ * -\ m- 

< - i v ^v' ! n ^ - u ,u s , 
> v - s m i > < d earn , ^ >atr me* 

ataraiard practice in the arr. 
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A. a u i xm 1 * > * v. i s invention is a gelatin hvdroptt cross- 
bnked wnn polyethylene glycol (PEG); .said dispersed wuh-n the hydrogG Is a 
dpoaoomt aniiGooc such as emrcdkmacm.. Ciprofloxacin has been shown m exhibit 

CO'dcme > t. p ; ^ t , s , , 

oriimry our; hEeeiions, 

me m> m provide dramatically improved smNkcr. medical 

devK s Mi • v < e present > mm cas e io ed v> mad 

- - - \ m ' G, „ j v i r ,a x 1 " „ , u 

< l t » t N ,1 h m Vi 

41 - < It n m * Hi it! Si J , n } 

iw hni 0,0 mtddm m « i j reduces ii c tch sud 

itwhveUfeg medical devices must be removed and placed. 

The FEG-'gdaiuohpoaoom mixture cat; be eiimmvely applied to the surface 

N ! \ \ j t 

geiaEa Mebmda mr m > ^ > , t < < of photoreactive gelatin on tbe catheter's 

such poiymene device cars be treat i > moid ies o; 

1 ' v ! v e mm 

' i s ( < n i n 

cubEmmai emm.trtme of srdbiohcoekasmy liposomes with a silicone Foley catheter 
through their indeeion m a mnacmcoaPng of PEGmektm hvdrogd covahmhv 

> o m 4 s •> ^rtka ami , ,m r tm of , mimseb to j * y . w , « v 
over a pence ei greater than five days. Modifications of the technique shoeki alkve- 
\ N hm ^ a s vav < sterns < m , >\ 

enm< j { S i ma " 

x - - t. r m 

v m m > < - > > v vi 
nmiooagihaaitp cm. Also, m surface characteristics emlm F < m < hvdrogd. 

nrau ! * , o m < bro> dm ta « , et i 
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'-i » the b>iiammahoe asxociaied with the presence * >»> foreign object in the 
oody. > > ^ t > , t , ^ s 

hydrogel-toatcd latex urinary * • ,^ts /V / ? v,>< 6?:3 i 4-ii lo « v ? » The 
mcfasiouof gelads? in otir bysiroge! system w.bd lead to its eventual degradation m 
* * ^ o - - ^ - < xl i dtonld be 

relatively v * e thither protease digestion. T. Okadaaod Y. &ada, t vitro sod 

' i ,-^h , > of Mv'x v i * 

Acorn*/. M kes 26:1569-1581 (1992; It is possible tha he nmmn avers 
of gebsbrs vodi fsebbate better eOegrahoo of the catheter whb she y»rreva.u!mg tissue. 

% , > l \ t ! vv.^ >T , A i\ s * 

5-' *• ^ v sa r i i \ l i tied t if!, t* >. j 

other forros of ouectien associated - < ,! t << < medical devices, wound 

device of die present w ' said medical deviee comprising a n- i m as for 
evsmpL o si x,\\ t\H\r suhafrate, md eovatenlh hound to s*nJ substrate ^ a 
ono o*\ e- , u < \ r i » f 

arrhbiobc. Likewise, the method comprises replacing infseied medical devices wbb 
id-.- ok j a: b ^ - \ .abV aseooo >,!nt 

iedom 

U < > t f - ! > 4 

hbe Mii ogee sospesaied m a solvent, typically water or polar solvents. These 
^~ s , s ^ > . o • Po »>y o,r . \ <oi ; m\ 

- ! !! n d ( i 

By dposooeb buwreeude agents is meant any physical atracture smtxntocbng 
s > caches a.in Hm. bp i 

i s > ; 0 , . ms sue mtibxo 

s «■ t i < ! w Mm ! n k 

» " ^ onfimxl or s^capsulated within a structure such as a 
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VnO* 1 { , > ? 

' o< v gixsisps thai can dserrneaby react with u form covaien* bends s > 

§ * i ( 1) n 1 f „ i<I 5W ) ,1 ~>n J 

K v - 1 t i n < < fi ; Jt 

m > aside groap ; ; a carhonyl i' ^ < a« ?•> a carboxyiic acid groiip, 

in i \n i n ms< siphon or rm i\\ ention 

AFSMMstk I'reparMaa sad Degree of Substitution 

NHS-Ai B *a? prepared u<; dt-scribcd in J F. W. Keana and S. X. Cai, "New 
<w^ ; > - - > > - ;- ,1 ,i \ f • t -h,i pi) 

~> 1 ^ 5 i ! < > „ M * 

15 gsisiin si van kg 5 vas synthesized eadditi 

! i t fillip { <-, 5 v a, > 

^ 1 1 V[ v , 5 [ i a v -ip< ik > r , t 

^ * > M'V i \ \utu M ^ \ >J r > , ~ !u 

• 1 n J .'sn-.' 'fit > , 

1* - > T * ,vtC< v,J »!' I" .!>!'< iTUtoV 

coaddjons and was Ci>dsctaci by . <irx o d i ' x g foi Id ffimtasa;. The 
s o < i > i! \ p<o v. 

-\;.ss-ra-; r w =\ ■■ < .v. _bi . -u. 1 ;-.; 

I ^ 5 n, < u > ' . > f 1 > 5 
2S V> x n « v 1 > i * . \ 

huildr (pH did s used . Wlsfc rnbdrig ids grole;» ;;&]«don using , vortex agitator, 
1! :<^k s v<<< , > ins < uVj a. Ad",'. „twu 

^ x v w. s i i i J""- j« s ^ u < ^ 

N ' ^ f ^ ' i w > . v< -a L i k>. s- iw n 
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- i'- ,NN v cc-ot A * v .vie.- i mot . > » ei, u 

votupkk'h substituted with A.FB. 

Ikfermiajukm of the Amount of Geiatfo Bound to Silicone Surface 

; -t . - s < n a-*; <Pt r , thxl !o<\ k j \ 

i Urn ^ 

Si] N i M *\ \ * U ~}\ . T^! \m<^>U>- wa a 1 « \ k\ j ON^vo U-kk 

to the $v,set;.» n » ik *t n s-a < , > \ > uk I r n ut > h- p »*Uip >? , 
second s , tesmiusied ! reaction. Is i u ' was washed with three 0.5 mL 

1! i p t> 

! * diah l N i » b ! 
radioactive kpp;-os. 48 hw with 5 changes of medium). 

" . ^ v v it i . n t i<\ , ! 

thai oxpkms the msoiubkny of the cosr.piex formed between gelatin and the dye 
> ; s < < -- -J n> ^ ' j , ,<.o ; , ;<( ! )v > .udiiMted. 
prorel;-! .wdatioe aik added to k.S nib pokpropykoe centrkhge tubes, fotiowed by 
! n ^ d ur« \\ ^ 
dn < < i -Mi!, 

x ts . 1 ^ k 1 " M \ s p 

tVTW v ; 

< of -he dye reoismnyg < s m s The to o peikt was resuspeoded 

S" s t . s \ ! v i 2 s _v 

> v v ^ -ii > o uaaas ■ o * s M . k . - eorok 

Mil I > 5 v. u S 
! U, S^ „ v K i ? ■> f - UJ ^ 

i s r-i?o quastas and pJacmg them ; 
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si:sntOi;fooo visb for eoiufoiue 'The epeeOic aeOvay was t. , v \ s he 0 12 ± 0.01 
residues .is gdssnn. 

Pl^immohiite^sn efficiency of <\FB-( J ~ s "l)g£iatiits 

f ! > s " •> 1 ' , H < \ 

o x > ui^ x n i! r ^t!r \I I >„0 \ , lu \t 

n S s * > r iv! < t. i 

\ qi sts ( each) < nriiokxfinfttB VFB-g* la i vere applied to the side ot 

ilscoi e a\ < t , «- ) k 

seel >m I i« to > > ■ eiot fouj 

catheter pieces v o si mnuedsately placed -. uooc fluid ; exterior surface 
Iksfeg up) for coaming. Another set « i p ;ed > sho.i wave (254 t?m) W light 

M.i»«n ' % < m fo i n t m 

s I he r? ini; eci ibseaue 

m 1 % ODS xo.io.don. > \ for 30 rmnatos i a change of mediurs.; ' i 5 

>< x T o ^ ' ' * \t ~> K< <» < i 

for conn dog. 

j v t < j . e s , Pi . 5- ; >■' < -nr 

DPOO si:i :0.05:0.00 ; efoo. The fonnniadon to be used is nor Homing, and any 

<. l l s ^ N ! t 

! s i \> v 0 s s ■> .<)4> i r 

' ! s n i > v i > ' n t ! v k ^ -I , x 

t i I f <> U ' *^ ^ is 

- — 1 s S "v sv <■ < a 00 ^ e. 
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m - >v 1 \ \ 1 hro gh iwo 100 

pvrs ;os;ibraoes { 10X.K lbs: procedure has shown to produce anUaxneikr 
tstv- >mss \* i I « x f hi i 

' ^ > 1 J h^ S ,v 

rapid esjfuiooo p-o^xhiv. i , f^t ^ ^ im. »« t i „< volume and 

« 1 - , x n i ; . ,\ y (> \ 812 ^ 0 - 
f i ; «>K i 0. M; : yer. ML L Hops, j\ R. Cullis, arid A. S Jumg "Solute 
,*i .osoave «„ if.jp* ■ t ,r :enojos oh*rvo,i ikwo-tn^cd mu&lanuOlar 
^ ' > , '>\r« x * 8PN . , f ^ * u » n , t , 

^ * ^ ' - j n \ If ^RUuruj 

^HG-geh soludo - d»fI0%gdai PEG; 

5 1> <^ fwJIi^' n , v k t \ f 

saspes %oo Hie cone ? ^ ia riVI >yj I 

! ( \ t^ai' 

* ^^v^ M Geklks Matrix 

The PIXbgdatei matnx was also ^. by She foramtios of amide bonds 

\r <- ^ O » - <!Os < J * ' ! *5 v 

x>;uHon ot aqacou > 

x ^ v o < » ' v. so > , s5 < ,< > 

d > C V pP X V, , ; 0 , t> 

!< ! ^ «o Subsequently, , siUcooe surface < p. < , >, in % sucrose 

' O , Fix s O >. hu f f " < t X> < U ► 1 

! ; <s , o: s ik<\1 P v 1 I . >\,f\ us ii:K-grily and 

x >• v oi jm.\' u r-igUv4 
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in she preferred eroboduoeot of the pi eafoeter material that is to be 

' NN N w > » It . at \ i s < . o i i \< 

.oaar- v *c o cmv^co to 5 \ hegu ran) for * nmwtcs and no>aoi * oh » at« 
* * ,v v •« 0 v ,t ^^*'t' 1 s oi o ^ , , > , 

3- i f i i fo •>> i.l *OuS<^ 

O i ! 0 > > O i . J is 00 ; -ih;0 

<as\->-ia *\ V n\t Borate hefoo ;pH i M fo; . Hr, R ls i«i,i a . - s mliorh^ 1 ia<>> 

> >\ » i , t> ? t *n > virH <> » 

U toa, ^ s * ^ « ^ [ ^ ^nu * it op ni o !- * onto 

0 . 1 , 4 . Mi, 

>mssins« rapp«U witi 

kv«vd o,o o,o> ^-\U rlovr ierru! a Sl errnn 
' \ - v - - v \v ^ u\ H \ Ni^mK M Vaich-moo 

1 v * ' * i P i Hx ,\ ! 

ooroeeakaar Myeifomoar;;;??; avium - , u o ' »> , - > .a/pswO; Cb K ?>; rrfoer., 

15 1 N 'in t v 

coraauoog 2 r.oM ciprofloxacin, while .for liposomes in siiigioosooo an appro prist e 

o-uvtft s u&pei^oi ~ tnM * \ 

tn both cares proceeded .for 1 hour at 45 C The liposome suspension was cemrdaged 
\ ^ - s ' i pern; 

s - 1 > aie '« ipp o i oi - cs 

Dehydrated bydrogeia were prepared by a poop coaled catheter sections m an 
> x o x ^ > , ! -tn O J * f \ 

' N X * 1 1 4 * t M U ! ^ , 1 

iudog the rehydration n 

a? 45 'Op 

■sajssrrruTE sheet pule 26) 
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TABXll 

Ciprofloxacin Loading mw Liposomes and PEG-Geiaiia Gel 





v ' GipfoJKv<; iC ;;5 Entrapped ! 


i^G-Gdath GeP 




PRGdjelatin-liposome GeP 






| 


* ' s ^ v\ 

















* J < ct of P 3 cm. I $j->oso« e-c i g t-dx 

Is Sine;: ! cor' ~ idrd. . ?G)0 uL of gel would occupy i cm- and this quamay of 
PE< € po* i wo>dd sequester 85 16 g*i 00 ft] 60pl N )\< ^7 

ca>?ofkrcaG:;i . -Pa: r. (25 ><;x; r\L - 

hi K J st „ j 

s 35 \ 1 .PL f v i I <* t . 



jherapvtjuc agerp csus be LaPed by mereasistg thw urmum eddreg encapsulated and 
n*< e ! I 3 s J - ! i •< l c v s vt to ' O K O 

a ^ s « * r In t n i> i\ _\ j 

x ^ > N P d v ' s v s 1 ^ e i* 11 \ < rd tPa* > o i> s t^> ) N s s ^ 



iV , G U3 !S» 5 M W UK. 
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v ^ <p igen can. b icreased au\ 
qtramky of gd anmd'nboco on ihe surface of the substrate. Generally, hydrogd 

a I -{-\ oo a - »mj i »nn 

x ' < > v 5 k ut ho |H '">t in i< ( ! 
devices adoni highly versahd: means f > i < ^ high concentrations of arabudccbve 
agents, and of varying the concentration of such agents, on a substrain or on a specific 
area of a sabatrate. 

»etoat»»«i».» of drag «fflux kteeiics 

The release e-p aau> s t ' - . initiated by placing each catheter section or 
dialysis rru?ndaaae (containing Hposa:i:e suspension 2d mM > DPPC) into separate-: 
«| v t > ius > , ! i tee, nv t,iV>v * 

i S ) ) v S <g > !, an' 0 

based assay asiog an exciiahen wavelength of 324 >v an emission wavelength of 450 
i) > '! n n % - ! 

- \o ! , he a-nanns >hith>» nx in* 

espsraSesst, 

i. O ■ SO Ci *^<H 

A elhueal dan ate of Pseurfomonas aeruginosa obtained fron; a patient with 

n ? ' . S Vi !\ < < v 

prepared o\ i • a oris; a> isolate ni a; Uoaed a, - 1 < in a 50 % (v/v) gtyceroi- 
■< ^ -vo x -fna a v ;<v -asai -r 
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"0 1 \ f 

cobore was washed 3 limes in a * 7 1 PBS solution, then inoculated to each of the 
beaker. The mocAnm : way sufficient to yield i.5i0.5xi • A<x ud e the 100 

^ . < \ o , , \ ew : ' , vek.: ■ r.ohio , , m > 0 e „« ewe o K 
« ' f " N i ! si rv 1 ot -> h>s 4 pj i, t. 

e&ihetsr sections were removed from e » of c heates and viable bacteria were 

ckc fmsn the catheter surfaces as described below, the number of vjwbk 
baeterm in 1 %v v d moth vt?s was also determined. 

Use esbmier < 4 >. ? were removed dote the bacterial < > ojk and 

t 0 < V 4 > 0- >A - 

frooo a 10 od, o , 4 iced m 20 ml, plastic t 

> ' CWP vKi , J H\ U ! J" t<r DH < 

-> u v for 30 n o an ice cold soxricaior bath (Sransortic, Daubury, CT.0 the 

} >' v v s \^ v f ' sp 

M W s l! ' Sh i ^ s ^ M 

> J T 4 0 } s ^ , !\k t ) U» 

48 b . 

h <* - <»- > \1 P . J 

photoreaebve roAecme n iS ^ < h ] * ; (AFB), it can tie 

baked o theatric groups of getatie , i \ V b<> <• » n , . (NHS) chsmistrv. 
Basedow area sbd composition o ox hide aeiauu {J ' Eastocand A A 
Leach, I v. t ^t* t o; \b 4 w X „ » • n f > y t . A. 

<k Ward and A. Courts , Academic Press, New York, 19??, pp. 75-107) n 
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( ' " - - . wki. ill',,'-: p v % X 

v - " > S g m I ! i \ |\ U ( > ! . 

- 1 :9 5 of s~araino groups ;o NKS-AFB kads o nearly complete (99 

< ' < l j U * N ™* $J \ I [\ \ 

- > i ,R%-fsve geea-eat substhmioo represent dm tu value for < 
modification ofgekliB wsth AFB because it allows for both binding to the surface via 
(he e.odv moiety and < ^ vi io die PEG -gelatin f ih r m linkage to j 

v ^ i > u < » , * } i ' * i „ X s v 

A e> V 

BunHsget ^ru ;ehme s^lkom? 

The high reaetivsiy of aryl aAdes has been exploded < biochemistry forborne 
mo v>! * d S , j - t , ) 

vH 1U SI I L si « - > ^ > 

<- n ' 1 ' r i S j 5 > 

v \ s e < s ,v si ' i , t, x 

(1 \ f luerinadoT: of ;he ceaseee nee p<v s , n exeded v. stability and results re 

\ > n n \ l \\ gh 

A s i i ! \ l K X t i S! i 

;e-%& H>8;E3 ({<><% Hie i so jatcd an aside (AFB v 

esaaby inert eheeoeas groo.pt; such ss the carbeo a; methyl groups. A possible 
-.,i> > — . ; \ ! ■> , < - ! k g. , > - w^, r.-'^j > (i 'is , 
iesedion is deplciod re Figgre IB. 

> b v ^ s e r v , t 

"AS., x » ^ N < t > iv.tAv.Ts 

v order m i x t is 1 , tV 0 

s 1 fade > a » 1 Ma 
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i < 1 t n >^ e „ _ t < t 

!' u >i> ^ t \K 

i " h < 1' 

o sfo silicone M was found dne I \ irrsdi k ted oarer e ^< b n od 
J>pr«xanate s mo B-gei&m iha 1 1 n , i< » i samples 

> , 1 j t f ht 

) 1 1 ! i ( j 

uonicdiaedy age; tin: initial drying step. The binding efflesenev was measured as 2? 
5%. 11 < v i \ i ^ iueirmc 

' ' . "'i i i i'" < < 

esdisiors stofaoo 




Ciprafiox n: in ea * ratex \> a* uetcrnwicd foi t ic tblkm-iug samples 
\ > ' > , I - a hoo- n ill < « » 3 

'1 ' > 1 5 |>| ' ! fj t 

> ^ k < ' j n v , mm i ^ ■ s , . 

. nk i e 

arnotaO rasaa.sed throughout the ex.penmeni. There, are two Rotable trends. The 
rsyOfXJgee oniy, and rohydratec; liposomal hydroge! < t > were not siieeeeaild i;i 

mtammg ciprodoxadu for a sustained period of time; almost ad « dreg InuiaHy 
>!' , x ^ , m< jx < ohoars> 

v s -> < „ 1 PX. \ ]T> U i ^ il * 

led drug k \ k v j'r t posomes a d ihc > > s 
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NvN V« :b o rw net o.Jod^ie 1 ,v s<rouT% m> -c^ i . mj d- »,:>.- x ;v eeoen^: 
indicates > v - e \ < » , , , t g ie ; r w < s dnrrng ds 

coating proeedora ami throughout the expenioental period. H should be notes? that ah 

->; at leas? 

d i ^ t u h j s 

n > t „ , j, H < « no«ws\ 

bdi vI>P*n t s !koi <so d hpo>or - 

vO^> , > ; - v,' ^M, .piK^Kl HI , UP't u \ o<\av 

rernaioed embedded wsthin the hyrirogei ami did not shift mm-, the rmendsd locations;. 
N ho drie p< hyUfuge nod pi lifeu 

< x v s s 1 T v! ! ^ 

N > t v ; n > < x v t \ n ^ < ^ < 5 

> i ' t » ',.<>», siff 

c^mmmeem ngoieip h \u control a dnul 1 h ! vnwntgne 

i ?^ork hydratcd in a 2d ing/ou, in i o solanom The tola! average 

!" * ii i r ' ! , 

ecermaratere purposes < total } ? drug is < included. The by drogds 
profloxac n>. o< !5 mg/o 

0 i * 1 > ' A \K , t> !»l ' ' 

the hyelrogehaasoemted cpmofioxaom was released ahar the < <. four hoars of 
.meubauom ;o: expected iron? an analysis or Use prior art. 

. U Vis t i s , % 

rbbowed by analyzing the data ;r; Table 3, Despite the large imnai release 
t i 1 son > j < 

s ' - < <.;b rshydrated in rs 

5 i< !. S < ! ! i 3i 
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i p o i *\a 1 k x'i 1 ^ 'f^ u- K \ ip n * ^wtn^-<^tr-en..; :ln 
rehydration step sowo our data indicated thai pre-loaded liposomes ennwbded in a 

" ^ ^ 1" it It v I - * v. > U J 

* s " ! s > > <. r I i £ e * v < s $ 

v ^ v i !• > i <. - t . 

gfincRited >■>:; ane was ? % restive: to the amount of ciprofloxacin in pre-fonned 

used, In general compounds are more- efficiently ooneeiitrated within liposomes when 
name a rernotodoadnn; lecbmqoo \ n i pii and aommnsum aodrae gradients than 



allifeiotic quantities was obtamed iron; hposonud hy&ogel samples that wsrs not 

> >i ' - s l i \ \ Mnt * }( 

< <•> " > w S |\ ( H f 

13 of release by inersas ; erhiador>rh >meswdhis c irogci 

a&peca is net inn s 1 > koaccntration can b<? a 

liposomal hydmgo; system :o become, a r tabic alternative as ties compensate; for the 
, n * uk i < . v > n ! t > t 

M > > * t Jt ! < v !!,' tit 

o- wnn^e^ cv i m, ia - un \< p o n ; > u 

protocol, Nunmmox studies have shewn thai liposomes fteoze-drkd in the presence of 
- - u s ^ i n s u\ 1 iiu vatkms sub\kii; 

t X <-v. ' v ' t < - S ,i , ,< 

^ ^ N n ^ « UotnvJ 1 M .^>v H v ev, m 

(k s-. n ~0 ">< < ;m><\) 
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< * > ,MH !' < 

A practical amt o{ ■■-,;>: w s rruen s as ,i a <. whiter, or aro polymeric 

5 ^ v , 5 " t ' O i OiO > t * » 

n^CtK , v J Q , : I \ 

5 ' 1 1 i . <. 1 t ! v. s , 

\ ! O t I JlIUs 1, < i 

« ;^\" s ■ -u— eto- ,\ 

* v V* UK '>in i ■ t ! ( 

>tn s s is jp > i t r cfu/mL at the end of A 

"> ( ! <■ >< * i s ! s m j s Ur k s 

a simply doe to the total i . _uo * or the initial inoculum resulting tram the 
^ *s v i f * n 

1 iss.se isn v lays si n stnb i learf 

' f > )C ) > l ! ) ! ! t 

15 "> < f i > Uw \t i p C C ! ! 

^ O Xf < ^ <i> »Vvnj'UCtp»V»KJ*v<VUM^JJ, V\OV i \ «. 

> ^ > -*\ O'c* v «t u-t'Sid o^.teouo cc\ adhesKio. Hova !\u tctsa were abb to 
adhere- to cahaooe scotooo coated with PoG-Keiaoo gel relative to untreated samples 
Toe approximately two order of i i * decrease m bacteria; cell adhesion oiay be 
30 > 0 v ni'On »h bo i t 

, 1 J t <. i ■> t t < 5 f 

' J « < i <K Kbi u i V, * » 

(ffiodammcdDPPB) and -+ s { n m > t ^ acid ( AFB) were purchased 

"v< S U„ ? > M i , v 

to ropheoyia Una" nVf-PId j > < 
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a s w \ ; i t s n ,j aTU o 

s * ' > 1 i I u m i< t< > 

iBa%< x\ < x „eva \ n Vkm timer i S-50 fi sot -x-k; ^ nu N , 
>« 1 ! t 'M f . > > m < c 

N > ' M> v'O'.' v » s \ i > , , prepared to 

! s 1 n ^ no" < n i , - 

Occasionally, cyhodncal seedora- were farther nf , ^ rectangular- pieces (5 

i x a » it > \ < ^ x N n , Uv . vJ .kJ prhr '0 * , , n j „ !t , 

owahyixd * :«v hours. 

Two pediatric silicone Foley catheters were coated with s PEG-gelado - 

^ l\ v t 1 s 1 t d v e 

aef!-i-;K>as beci ? refm o; tv 

f I c ateers an>i 

excised urethra were o < m No disruption of the gel was observed on li - catheter. 
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N - ^ 5 ! , „ ji i , »>i , < -> he nitia 



9 99±4 

2 93*4 

1 71*5 

0.75 55*2 
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' < \ >xt N s !i i o 11 pi m c< ilo? v. c ohss vst ^ hydrale 

Goh'ussi gel rchyoraied m 25 $og nil ^prai'ioxacin solution (DiyGel (25 mgr.. 

TIME CmiQVLOXACm RELEASED 

(jig/15 aL) 



J 5 \ ^ 


liposomes 


lipoGel 


DryUpoGei 
(25 rog> 


DryGei 
(25 nig) 


2.0 


0.1;* 2 J 


39.5 ±9,2 


1367*52 


1329*86 


4.0 


3,010.4 


7.3*2.1 


22.5 4.8 


22.0 ± 1 .9 


7,5 


3.3*0.5 


7.2* 1.0 


3.8*0.9 


12*0.3 


20.5 


10.1 .£■ 0,6 


21,6*2.! 


3.5 A- 0.3 




53,5 


23.2 ± 4,0 


67.7 ±5.7 


2.5 cfe 0.2 




93,5 


14,8 ± 4,1 


47.7 * 2.4 


14*0.2 


0,13 * 0.04 


1.63,0 


54 & 0.9 


7.4 ± 0.5 


11*0.1 


0.15*0.09 
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Swaason and Gppsmiaa i.M.l. Swansea aod G.W. 0ppe.rn.5an, " Phoiochemical 
- N - < ) ;<';<> is ^ i 

i ? i t ' K 5 ' <. 1 f P > ! (. 

bsiuopiifcsosic dsrivatwe. 

; s^a h' lars v I 4 so?, fa i it n 4 ssops <> 

^ , > ? * au n ;h b>i ' < , , < t . h 

i > * 'lit i sna PUSts It n 

* o c ? ! ) 580 am BBA is converted td a highly 

wv/Xet He MS !T ^> 

POMa s ^> . v , « o . urwu itnnurot fh< m tl \ km * oap o 

V - » ! 11 ,\ t >, > >> t r ll 5 1 ( t ! 

>% * < x n '<u> <u.b\ a , j i 

* ^ ac a^ .a P - n * aaPu > ' -v f a ■ ' * A «o the Pt>MS mid 

, o s j' } Ah f ! j v 

p.<h,-sinvbc-!;s;e nv.s> he atated r 0 PDMS, or other material .otfasmju j metMLnv 
sv ,e-> n >a 

' N \ < i s j v if rsis I ' i s - 

. ^ 5 * 4 i Hi t 1 « i 1 c v s> P > * 

f 1 !{<>^ i-! : *re It EXisv.Of o 
hf<>' a- r- a a-w r<.'tir-<<iu- The ansa? hr&uuf ehanasr\ muau-v the 
v 5 - v.x " v t ups H>^ J he KDAC-gditt n« 

n n t t a »nj v t aa 
x «n h r ! ! a, » k.alts u aa^ r r 

syesTityTE ste (suus m 
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, rboxy! mm-.* mps r ' t . geia n h 

inkeoo vu \Aanuorp i raeghco! >at th iynlao or caitaxyl 
{ v c i s , >;xrnpk 

Example 1 . 

A 5WS.KV n \«\ ^ t ;(: a >tthu>i i uo, i KsunM bh* to. ; i- 

1 < r o n,i i )o i P i <S < ,. 

(51! 1, - , , , , ] 

B si ! MH\ u -V-\, it < s \ 

N f < f'MiiH jou. >„<o olLa < i i 

1 1 J t Jis^'\ (.nihuimx f t. > s. s 

hours. The kradkoxl sample is washed exhaustively with a 50:50 (vol/vol) 
water.«ttemtf » ««« \ nnvs> w »h disiilicd water. The treatment produces 
» ^ ^ 'In \ 



^ ^ ^ 3 it tl t kit 

> ! ^ 0 5 * } > , ( 1 mu« ,n «n , mt«I1 

s < > i > \ nk'iflt! r > hi t« , 
group aclivaiioh) of N-hyUroxysuccUumkk: for 30 minutes at room temperature (20- 
N ^ s \ t v , s {ml t s \ urton of pH bur juffer fo 

hour. 
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WH \T I M IS 

1. * w \ ,|, 

d. - hydroge! matrix material oovaiendy bound to said substrate; and 
th pe? gesta nfint \ wj \ said mat* lateria 

2. > iis mih si i • > h 
in 1 < 

3, The medical devscs ofcMm i, wherein the polymeric, substrate, is silkoce 
rubber. 

4, * v • >! sH i in hx bo* ] 

5- s ,hi.run !hc h s v n * ^ i 

pmyedrykme a^cm-gdams matrix. 

6. > f j if ^tUIMJ. u > ^ » > 

matrix m&rerlaL 

7- v. . v. ^ ^ H.IUvil! Mr Si 1 i 

2,3,5.6- iamdlu o N * >v ^ rad> ca ■ . 

8, U , \n ^ ' , U' . ii * 1 ' <x ! « r < > , j 
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Rflaranm rr s i i i rh tavuw colony < 

■ 5 - Tn nedkai devsce ol taim Nereis the liposomal therapeutic agent b ax; 
antibiotic 

10. , < l.ii v > 1 1 ,n v t>;<, , > |x . <• < s 
Ht.iii5'isu«hv.^--; !; ~ :st5i;hjol5C 

11. I' 1 S> h ' . t i n s'm r , 

< < n \ n Si 1 v ^ ! , 

12. s ) < Lnn i0> wherein fee fluoroquinolone is 
cipsoiloxsein. 

13. <* . , ,\ , , , ! ; j-> n n m t , , i j 

i ,j , s o> < 1 Js Mini p\o i ! nn 

s v ^ . ) : , n:se 

14. \ * > > >< y >\„t x - 
- - - ^ ' uNvr substrate; 

1 M, mc <^ PiOMintKw.'J v i f i 

v siii^Kctt^ data ua b i ?ru co«stentfv fcoi J fo s-aiU 

Oisotinstcd ;-y<:;vi scene; and 

pis o .i ) i ' ! » r n < , 
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tucel device comprising a silicone rubber substrate eovakntly binding a 
vdrocU savn th.»t th< Msf/uct ot the deuce k haded wnl; abom 10 - 

Si ' J"*. ? A 

00 » j il.r- ij-txr unstr,o u0 s f - »j» * 

1 i p ui t i ih ]mu < io^l-a id a 1 v 
200 iig ciproftaabin per cm 2 of substrate. 

18, ^ < i 5 U TOM n 5 ' < 

drogd 

0 > f the hj pen! lent | 

20. , r> js ^ 1 «. , eo,ik oo^enn m- , k 

21 . - The therapeutic hydrogei of claim S whereio die hydrogel ;s a poiyediykoc 
gOcoOgeOOo bydcogcl. 
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27. The method of cUam 23. wherein the iipusoroal therapeutic quant m as 

antibiotic. 
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.* > < i . > i j, s 

i»\J lt ^ i u> > w^ww i- out* 'vnmaviu. baker molecule, and 

^ , . ^bntK .ufcchu g the rcanfoing functional group of tbc 
hi&MSon&i ikker ---k iu- to the substrate. 
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32, j >8 hcrctn ik- b ten n j ink*. n> c t. s ; 
N ' s > b f^'Kr-x > . ' thereof 

33, si 1 t » u n n s x c>* 

nbbbe:; su borate ;;oaspr ismg; 

S. 1 ' ! U ! v'J <. < i. \ » 

: ; rn:Jo * * - » trov ^ «oo £ ems of the gelatin and a carboayl carbon of a 
fhiori«a^e=a amy] a?ide.; and 

b. i ! > ! v, ' ^ * ! « U > " 7> «{ h, 

fluorioatsd «fi.»\ ^ \ - - »be? substrate. 

35, In \ no i it di n"| < m J s <. - 

s st <. > * V> is H >- < 

36. ^ - < s s 1 ft. I i' 'i SiKHs 

s < a medical dev ice 
s t iu tonrcu ci n| n 

37 , s i > ^ jic Jv^rieuV Mtitivv, a , ^ 

^ s s , I , it ,hj f < ii J !- 

38- x ::v?k\1 <. baa ??, vft- mi 1 { .-'u-^-i'. - oi nbsotic is 
i pi \ ssacisi 
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3f . Tse method of claim 36, whereia said polymeric substrate s a silkooe 
rubber. 

40. - > - * he J h, a m <x j . v 

^ano ouuo 

4.1. <. n t u x s t i 

v i -> 0 J H if; h< < ; .>\ , o hi 1 s. 

•ikx\ deskv lormedo s« , • hi 
awalestiy biMimg a polyethylene glycol- geUnm matrix materia!, and wherein 
disperse J t \ hp< omal !lui*tHg ioIouc anisbioik 

42, 1 » o 41 wheresa said fiuorootnoo lone is ciprofloxacin. 
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